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(57) Abstract: Disclosed are thiadiazoline- 1 -oxide derivatives represented by the general for- 
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t&gteMfBff&MT/^/Wc&tt-Sg&g (c) tmmxh^>). 



(x i i) ipjircfcs), 



:tc43it5«fts (x i i i) tmm-?hz>), 
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(x i i) iisnt-efcs) 



(x i i i) iPJjfc-e&S) 



-CONR 39 R 40 (5^ R* 9 #£XfiR 40 ft%MMmR 2B &£TfiR 29 k 
-S0 2 R 41 Kt, R 4 M4 



(c) ilPJilT&SK 



(c) &H3gro*>5K 



:ifet> u < lienor y (RiKftr y -/n^itsfiittiEi 
jfcry-;Wj:*sttsflHfc2£ ( x i i) tmmx*hz>) s 



mi 



(x i i i) ^gg-efosx 

-NR 42 R 43 '(SCf, R 42 *3j;^R 43 ^tb-ent5iER 28 *5j;^R 29 i: 



(x i i i) tmmx'fo 
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5) 

-CONR 44 R 45 (5^ R 44 *5J:U?R 4S ^^mtuER 25 *5J:^R 26 ^ll: 

-COR 46 R 46 {t 

lEg&tei&T/u^/Hc&ttSg&g ( c ) tRIil-CfcSh 



Wit) b< tt*ll*©teiRTA'*=A' (&WMM6&Tfl'*-Mz.&ftZ> 
tt&t> b< tt#gifc®$/* PT/v^/i' (^g&^ PT/v^;W^*5Jt5 



y — /w^tts 



mb<»g&<D 



(x i i) iPHR-CfcS) 



5* 



;K:*5 # 5 g&stt&iagt&i 



:tc*5ttsfi$s (x i i i) iEis-efcs) 



-COOR 47 (5£«K R 47 &MlBR 46 £ifg«-e&5), 

-S0 2 R 48 [5^ R 48 f£ 



MJftfijRT/u^tcisJtSIKyS (c) £|P]j|"Cfc5) % 

g&*>b< te#g#l£>{g^T/i^-/v (^g&{£$T/i^=/Wc:fctt<3gg|S 

g&fc b< tt^6a7H^ (^g«$T/^-/Wc:i3tt5 
fiMIBg^MT/w^{c*3Jt5g^S (c) ilUftT-feSh 



ttSWBgJJMSRT/v^lcjijrt 5g 



(c) fcl^T&Sh 
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y~-Mz&\-t?>m®M (x i i) tmmx-hz). 



(x i i i ) 



ttfUBiaifttejftT/v^nc^oitssifeS (c) tmmxhz) t.iz\z 

_ NR 49 R 5o R 49 *3itJ?R S0 {t^mS5|BR 28 *5«t^R 29 i:|l 

xhz>) 

-OR 51 [£<f>, R 51 fi 

»t^iKWft»TA'*^fc*»tsiw(U6 (c) tmmxhz,), 
ntmitiMSMTfr*cMzftttzw&& (c) 

^iEg&^T/i^/Mc&ttSg&S (c) tmmx*&Z>), 



y-/W£*5tt5g&g (x i i) fcPJg-C&Sh 



SSt£U:*5tf-5S&& (x i i i) tPiait?*>5), 

-cor 52 (t£,<p, R* 2 \$m%zR* e tmmxhz). 

-S0 2 R 53 (^-K R 53 &W!BR 48 £Htt-C;fc5) £fcte 
-SiR 54 R 55 R 56 (5£(K R 6 \ R 55 &J:TtR B6 \Zm--£t£temf£^X, 
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-sr 57 R s7 }$m&R 51 kmmx*h%), 

■ 

_ N + R 58 R 59 R 60 X - R 58^ R 59^ R 6 O-fc j-^jj; ft^ft^ft^R. 3 6^ 

R 3 \ R 37 ft£tfXi:^ii-?fc5) fcjfflsfctf 

7$ a ^7;vw^, iST/^^^/^'s/K i£$7/u#/^/K 

^o7/^;v (i v) fei^n^y (i x) fcl^gre&lK t Ka^MWMS 
/vn^v-g^0T/v^/VT5/©T/v^fi/^^t> ilEtt7;v^ (i) o 
* Lfc 7 U -/v, 7 V ->vir* T V -;i>** frtf-frft ,fc Xf-7 n <4 ;V<D7 

(v i) &&xmafrzmkm*k^\zitvxmj&ztommm (vii) 

(x i) atli, $lx.tf$Sf$C7~l 5©77M/K AfrWlctt^<^s?/u, 7 

(x i i) g^ry-;K g^ry-zv^^ mw^)—^T%j^xxm^y 

cr^V % k Kn*V, i/77, 7^K, p^H'SWpS/, 
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lEi^PT/l^/Wc&ttSfi&K (a) fcPg&t?ifc>5K 
fa^P7^*/l4C:fott3ffl&g (a) tmMX'foZ), 



(a) ii^-efcsh 



(d) irLTte, 



^it&iag&T y - 



(d) drlH^-CfcS), 



-COR 61 DStfU R 61 te 



fB^PTVl^/WH&tt^g^ (a) ^1^5), 

fiBuiB^^PT/v^/wc^tt^fi^s (a) tmm~?hz>), 

lE^PT/l^/WC*5tf5g&K (a) i:llffc5)v 
fiftilB^PT^/Mc&ttSg&S (a) tlH^fo^), 
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y— /Wc*5tt3 



(d) il^ftTfeS) £fcte 



(! 



(d) iH^T-fc^) 



-COOR 62 (*t», R 62 &fu1ER 61 £lir!^T'fc5K 
-OR 63 K^, R 63 te 



(a) irina-efc^), 



1> L< «^«^©MT/v^=/v (^I^l7;^=/H:fc'tt5 



(a) ^|RiaT*fc5), 



(a) i:|^T*fc5), 



(a) £n?Hg-e&5h 



(d) irPa-CfeS), 



(d) 



-SR 64 (5^ R 64 fiMER 63 ilH»T^^), 
_ NR 65 R66 R 65 &J;tfR 66 te N p-Sfctj:I4oT, 
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(a) 



(a) fclWCfcSK 



(a) tl^lS-CfcS), 



(a) £PHgT?&3K 



(d) i: 



T 



1ft t> b< \-mm.Wk<DT7;\'*;\' (Re&77/v^/Wc:fctt5fiife£fiflrfBi 



(d) £EHrc*>5), 



y— /Wc&ttS 



L < te#B&<D 



(d) kmmx*hz>) 



(d) fcwwre&s) 



nm&T v -Maw? %> 



(d) fcwnT»ab«)3, 



-CONR 67 R 68 (5*;*, R 67 43J:utR 68 «^tbBtilBR 6S *3J;t;R 66 tP 
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-S0 2 R 69 R 69 &, 



(a) ^Pire&SK 



(a) 



(a) £^«-efcsh 



(a) tmmx*hz>). 



(a) il^JSlTfeS), 



y— /ufc&ttS 



(d) tmmxhz). 



(d) tmmx+hz), 



(d) tmrnx-hz). 



(i 



(d) fclWT?&5) 



— nr 70 R 7 1 (5£* % R 70 *5J;^R 71 M^mfrlER 65 *3J:t;R 66 i:^ 

£ £ Lfc{6»7VMr7K ffiiRT/i/a^^ fiaT/v^f^, ^TV^/V 

BT/^JJ / J frttis, feMCT^* ;^/V7^ /&&TPBMCT>\'*A>7>jVib^;\,<0 
fSfcTVV^fTHSitfh \WcnVr~;V, fflRTfr^—JK S^nT-Mr/l'fcblW:^ 
n^tt, ^mMIBttT/^^/v (iK {S^T;v^=/u (i i), 
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(i i i), (i v) isXTf^vtfy (ix) bmBXhV > 

Mc*5ft«5 3-D<Di%&T/i>*/u&ft\t s ^fi^fim-xh^^X^xhi: 



(v i i) *5£tf 7 7/1^/1' (x i) fcffiirefcS 



( x i i i ) g^: 



33 <t u«bh- 5 samst* b-m^^xw^n^m^ 



b Lx\t, ttjism^T y -/wc&tts 



(x i i ) <D 



k&m (i) u-c(t, ^j^(f^m> mm. 

/^y±«^m^ t/v^-^a^ MJt&^fctf mawuiff^^tt 

y-fe^-X (Protective Groups in Organic 
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Synthe s i s), ?}) — V (T. W. Greenes) 1\ i?a is • V 
— • 7^K • f-^X •^yn-jjfWfy K (John Wile y&S o n s 
Inc.) (1 9 8 1^)3 fciffcJlV^ nmt^&WktZZkifi 



{b£$J (I) ft, WT^jife^v^iti-^iir^-CtSo 
R 4 N-N BMKW R 4 N-n 

£W " 

R 2 6 R 2 

(II) (I) 
(5£<k r\ r\ r\ R 4 &£x}R 6 \$zth j etimmtmm-?hz>) 

(I) W\ fb£# (I I) flWpn^i', zkfc£<&KJfcCT 

-78^10 ccoraoag-c, 5#m~4 8\%m%m-fz>z.t\ii£<Q'&z>zb 
as-etr 6 0 a^ftiMbSiiwu ft^* (id fc^ur, l< i~ioo 

J:im*U<ttl~4liiJtf|v^;h,S 0 

ib-a^ (id ^T^-ri^3t&2~i 2i^otiitt5rim5o 
ib-a-% (i i) cdp^ n RH^mm^ n&hv<\zitw&<Dmcrfr*;K 

(I la) f±* ^ftio^ifet? mitlf^^r — •^•^Bt'f^!)j'^^ 

5^h!J-(J. Heterocycl ic Ch em.), 2 it, 59 9^-i? 

(1 9 8 4^) *fctt**ie>fcipi:-c* (iii) £<b£$i (iv) 
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R 4 
R 5 

(1 1 1) 



H,NNHCSNR 1 R 2a 



(IV) 



R 4 



^=NNHCSNR 1 R 23 



R 5 



(V) 



R 6A COX 1 *fctt (R 6A CO) 2 0 
(Via) (VIb) 



COR 6A 



R 2a 



(I I a) 

w 

(5£tK R\ R\ R 5 *5J;U?R 6A li^tbmWIEi:PftT*fc!9, XM4 



2 a J,t 



fc-frfc (i i) ©5^ R 2 *5J;t5R 3 ^iD-x\ — cor' 3 0£>K r6b {4 ^ 
lBOR 6 ii^^-efc^,) "t&zik&ta (i i b) w: N «5&aci-c#6>*L5<b-a^ (v) 

<D5t>R 2B ^7K^ji^T*$ ) 5^-a'fe (va) ^{b-a* (vi c) tftmt&m 

(VI d) d»?>, 4&}<D%feX* [^J^tf^-t— ^ • ^ • ^y^yf^f • 
^j7/l" yfxr^ (J. Bangladesh Chem. Soc), 1 
2 7^-5? (1 9 9 2^) x 9 'tr^XhV- (J. 

Org. Chem.), 4 5t, 1 4 7 3^—^(1 9 8 0^), 
243930* ^] *fcr4-ttl/&^!|lCTl83Si-Sr 
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R 6B COX 1 Sfcli (R 6B CO) 2 0 COR 6B 

K 4 (Vic) (VI d) p 4 N-N 

)=NNHCSNHR 1 - R \/ ft R1 

R 5 rsN^N' 



(Va) 



C0R 6B 

l 

(I I b) 



(5£«K R\ R\ R 5 , R 6B &£XtX 1 \±%:Mtim&bmmvh%) 

Oc&m (i i) <dd%s R 2 &7kmm^-x«h*), r^-cor 6B (5£*u r 6B 

teMfB^ii-efoS) x*hz>ik&m (lie) §^fe3Tif feft^lb-^ 

(i ib) a»e>, ^©igiaot'b»t5^t^^t5 0 

COR 6B COR 68 



\ 



\ 



, R ^V ^VV 

COR 6B H 
(lib) (lie)- 

i 

(5$#\ R\ R\ R 5 j3j;0«R 6B tt^mffi|atll^T?fc5) 
fb£* (I I c) (I I b) 09*.ii7k Tirh^h 

TK^b-^- h y Tk^b^ h y t K9 ^^-^fp^j&ifwaisjfcttafio^ 

fctffc£& (lib) Id^tU 0* L< 1 ~ 2 0 0 <£ 9 L< ft 1 ~ 1 0 

£ e> wb-a^ die) a, OTo^fefcjioTtiefrrsii^-ets. 

*b£$ (lie) (lib) WjLtt**/>-;K t e r t-^ 

fcj&CTUfbiry ^A-b*ft**if©#fiET, - 1 o^-i o otwraofifire, 

5 2 4 K$m$m-fz> ^t^^^on^^t &x~% s 0 jgTcsawb^ ( 1 1 b ) 
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tt&VO (I I) (Doh, R 2 ^-COR 6 T'$)t3 x R 3 ^-cOR 6c (5£(f, 

R 6e {*tuEoR 6 tmmvhz) -ehzit-s® die) tt % s^2£fctt£fti 

ife4T^^5^ (I I c-a) tf>e>, ftOIStcioTfcKJti-Silir^T? 

t5c 



COR 6C . R 6 C0X 1 t.tzit (R 6 CO) 2 0 COR 6C 

R 4 N-N (Vie) (VI f) 4 N-n 

H COR 6 

(I I c-a) (lie) 



(5£(K R\ R\ R\ R\ R^&ZltX^ttfa^tlMmtmmX'hZ) 
ititVo (I I e) ft, ft&m (I I c-a) & N «^*fc^T-feb^ 

Dv 5 ^ (DMAP), 7k*^MJ!>A3fc^O#eET, flS^4fc (VI e) 
^ft(VIf) -10t~15 0l;oWaiT% 5#Ra~2 4WSJ&£i2: 

5^^K:J;«j#5::t*5-ctS. te-&4fc (I I c-a) fc#U iltffcfe J: ttffcfr* 

(Vie) *fcttfb^#) (VI f) fi x ^L^ft*? * L < ft 1 ~ 2 O^ft, J;0» 
SBiiSfce . 

fb£& (I I) OH, R 8 *S-S0 8 R 14 *CfcDx R s ^-COR 6c ffc5^ 
ft (I I f) tt, |*3tjfe2*fct4JBife4-C#fejl*ft;^* (I I c-a) 
^A.tf«fHR-fb^»M, 1 41, 1 80 3^ (*8fcl5*g?tk 1 9 7 8f ) ft 

COR 6C R 14 S0 2 X 1 COR 6C 

R 4 N-N (VII) ^ R 4 N-N 

R V \V ,R 1 R N( \V ,R 1 

H S0 2 R 14 
(I I c-a) (I I f ) 
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C£4\ R\ R\ R s ^ R 6 \ R^&XXtXUtZtl^lritimbmmX'hZ) 

it&yo (I I) <D?% S R 2 d s — NR^R^TrfcO > R 3 ^-COR 6A -Cfc§|b 

(i i g) <<^t '47v > v^—tfr- - hy- 

(Indian J. Chem.), t^i/ayB, 31B (8)^ 54 7^—^ 

(199 2m Kmi$o%mx°*tc\*zh{zmcxnbtiz>fc&yd (viida* 

^!l^^>-X^T^- tA" *~f - hU- (Indian J. 

Chem.h ir^Va^B, 31B (8) % s 5 4 7^ (1 9 9 2^), 

V (Phosphorus Sul fur&Si 1 ico n&R elated 
Elements h 12 3 0 7^— H J (1 9 9 7^) JfeiflClBiiO^t? 

R 6A COX 1 (R 6A CO) 2 0 COR 6A 

Rf (Via) (VI b) D , N-N 

>=NNHCSNR 1 NR 11 R 12 1 R \/ \\ R 1 

R 5 RS^S^N' 

NR 11 R 12 

(VIII) (II g) 

R\ R\ R\ R 6A S R^tekTfR'^ZZil^frttmkfsimXhZ)) 

»3Kfe5T?»e>K5fl5^* (I I e) R^g&^lX [*#g&<2« 

dr=/K g&k L < ffi¥W&<D*s? n T/l^/K g&fc U < te#g&OT U — /W* 
fcttiWftt>U<t4*flllfe©**«S"Cfc5^^«J (I I e-b) ft, »3ijfe5-e# 
bilZ>tt,-&® (lie) ©5t>R l 3M^IS^&5te^ (I I e-a) frb. 
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COR 6A 



R 1a X 1 
(IX) 



COR 6A 




COR 6 
(I I e-a) 




COR 6 



(I I e-b) 



(5£tK R\ R\ R\ R^&kTfX^tZMtiMfibmmX'ht) s R la «lul5 



-fb^ (I I e-b) tt % (I I e-a) flliifiN, N-i^^vUfc 

i?©#£T> fls-g* (ix) t-i o < C~iv>5HIo^©F^©i^t% 5#W 
~2 4i*MKjSS*5e:ifcj; B ft* £ £ #T?t s. ttKisitWb-g* (i x) f±, 

<b£* (I I e-a) fc#fCs ^tl^ft#?£L<tel~l 0 O^fi&itfl-l 



te-a-fe (i i) ©n, R 3 ^7K^^--efc5'fb'a-^ (iih) ri* $Jx.tf** 

y (Phosphorus Sul fur&Si 1 ico n&R elated 
Elements), 12 2#, 30 (1 9 9 7#), h^-^!)t7 

(Chem. B e r . h 12 3t, 691 v 5 (1 9 9 0^) ft £:*R:fSfc07J?fe 

Kifiifcl 0 

<b£$? (I I) <D?% S R 2 *3j;^/^fc«R 3 ^^tim-C (=S) R 6 *5J; 
tf/£fcf*-C (=S) R^-CfeS-fb^ (I I j) tts JblEMitS; 2 ~ 9 Tf# 

bthZ>{k&® (I I a) Mb-a^ (I I h) ©5^ ^n^^-rsR 2 ^^^ 
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Mx.tt, fc&fo (I I i) tt, (Ilk) £ s tfy^, 

7t Kn77W£if©», HSfcWEfbSlk 0!l*.fi2, 4 -If* (4-* 
-yyX^I;Lawesson' s reagent), iSftDWi^ 

flfrffcSItt:, <b£* (I I k) WLT, ^t<«l~50S 

S^jfel 1 

(I I) OH, R 3 ^-cOR 6 T*fe«9, R 1 bR 2 *m&-t5&%m* 
fc-ftfcftoT«fct>L<ti*it^»»»»i^<5ft^4lf (IIm)liJ 
3tfe2*fett«Jtife4^#fe^'fb^ (I I n) ^b, 9c©XSH:J:o"Ct>JKi 

R 1b 

COR 6 C0R 6 HN: R 2b COR* 

_ 4 NHM m ki ( x ) d4 N-N 



R* ^ ^ rS^s^X* R 5 ^ ^ 

(I I n) (I I p) (I Im) 



(v i i) ^t5l^i:-^fc*otM^^51 

;fc^tt«iKftSW:IWE©WJI*K:*5W-*«M; (xiii) tmmxhz) 

tt&to (I Im) fi, ft&m (I Ip) £\ SMH<l4^nti^y, N 
, N-^^f/^A7^ K^ifOSJ^CT^^W^, fbg^Sj (X) t-10 

t~2 0 0 tXDfHJOfig-C, 5 2 4 NfRIKJC C J; 0 #5 £ 1 3»Tf 
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#5 0 ik&tl (X) f± % (lip) KSfrLT, &*L<f*l~2 0 0if 

4*5, ^ra^feS-fb^ (lip) ft, {b-^fe (I I n) fl| ;fr 

/l/.3*a=^> 3 y (Chem. Commun.), 8^, 8 7 

(1 9 9 8¥) ft¥\ZftMO%mX'*tc\*%ftb\Z.mCXnZ>Z.k&T*%Z> 0 
*fc. SiJft^U-C, fl2^« (Ilm) tt % JSaftfeS^fe^ft^ (lie) 

hz>ik-&%o (i i e-c) frb, fflfL\ti'°y±i/*-7syyy'#;vy 

(Synthesis-Stuttgart), 42 0-^—3? (1991^ 

(Ilm) W\ {fc£^ (I I e) <D5*>, R l ft-fcMWfrXh *) , 
R 6 ^/NP^yT«$ttfcT/U=3r^£T*fc?.{b-a-^ (I I e-d) fl>£>> flfctf 
1^11, 14t, 117 4-?-v> (*#Hsfc£tfc, 1 9 7 8f ) ft if ^ IB 

o%mx&it\tttibfc&cxm&i-z>z.bhX'%Zo 
mm 12 

\Y&m (I I) (Doh, R s ^-c (=S) R eA T*fc«?, R 1 tRHm&tzg. 

m*t-mz%vxwmhv<te#mm<D&mm&&Miffi-zib&tfa(i i j- 

a ) (Ilm) ^fe±SB«3ftaR lOi LTJSj&I-S - i #T*# 6 e 

COR 6 CSR 6 

R 4 N-N ju R 4 N-N 

V \\ R 1b R \/ \\ R 1b 

R 2b R2" 
(Ilm) (I I j - a) 

(:£*, R lb , R 2 \ R\ R 6 *5i;t;R 6 f^tb^^flEiP^Tfe5) 

itii$) ( I ) K:*3tt5R\ R 2 > R 3 , R 4 *tc\tR 5 \zf;titl%tm&<D%m*. 

7^^. 7^-— i/a (Comprehensive Organic 
Transformations), R. C. V&yP (Larock) 
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(1 9 8 950 %Z\zfiM<D%&] *1tftZtib\zmzxft5z.bt>-?%Zo 

jfe, 08*.tf«i§, ffift by??*-, 

(I) Offctt, flHt&ttft\ WJIttft, ft^JMtfr, Z«Att#:fc£ 

( I ) Utv^ 3\ te^tf ( I ) fctbS^fctt, 

*o**»«i-H«TJ:<, aai©»tf»feii5»&K:H: % 4b£fe (I) frig 
US fc S *T « B * fc liil Sr JO 5 i Hi J: 5 1ft SrJ^fifc * * 



o 
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(I) 







R 2 


R 3 


R 4 


i 


i 


COC(CH3)3 


COC(CH3) 3 


CH2NHSO2CH3 


2 


2 


COC(CHs)s 


COC(CH 8 )8 


(CH 2 ) 2 NHS02CH3 


3 


3 


COC(CHs)s 


COC(CH 8 )3 


(CH 2 ) 3 N(CH2CH3)2 


4 


4 


COC(CHs)s 


COC(CHs)s 


CH2NHS0 2 (CH2)2NHCH2CH8 


5 


5 


COC(CH 8 )s 


COC(CH8) 3 


(CH 2 ) 3 NH2 


6 


6 


COC(CHs)8 


COC(CHs) 3 


(CH 2 )2NHCO(CH2)3 N(CH3) 2 



&mmi : t wiaiHCT 1 1 6iz.tt-t%mmBmm®. 

HCT 1 1 6» (ATCC#f : CCL-2 4 7) £l x 1 0 3 ^/£o:/V 
0#J^T'9 G^/W^p^^-TV-b (*y*tfcfiL 1 6 70 0 8) 
&Lfc 0 ^/I/-h£5%^^*^y^.<~*-|*3-C3 2 4B#TO*L 

life, Ztl\Z&mMzftWLtcnmb'£-®%Mz-X&ftl 0 OmL/^i/Vi: U 

XTT {3' - [1- (7x^V7^*;^-;V) -3, 4-7f7/ 
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$3 (Sod ium 3' — [1— (phenylaminocarbonyl) — 
3, 4 — tetrazol ium] - bis (4— methoxy — 6 — 
nitro) — benzenesulfonic acid hydrate)} 
gttfl&tt (*v^ • 94T9J*7-4 y?M±M, 146501 5) 

U^^n^W h^M(/^t7y KthSLMo d e 1 5 5 0) &fflV\ 
490nmi655 nm-C©!R3fe«Srai€bfeo *fflia*S5it«IffiflflH4WL 5 0%HS»ffl. 

G I 50 CD^tfJ#i£ : #»>ai/KZ)4 9 0 n m-C0HR3fe£j&»fc 6 5 5nmW« 
G I 50 i Lfco 



%2 





GI 50 (/zmol/L) 


* 

i 


0.13 



two 2 : Eg mmim-tzmmmk (D 

*&&*M££t hE g 5§SK©fli§llW::fcitt [-fe/V (Cell), 83t, 11 
5 9-^-v 5 (1 9 9 5^)3 &#%KLT£JfiTSo H i s 
tc±&K hEg S^^-f^^^r^-O^-f/V^^S podoptera fru 
g i-perda (*# '7A*f'<A'jO (Sf) 9g&jfiBJ&fcJS3te£"£\ 
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E g 5 (DAT P a s e iSttoaiSttXflt • v^-^/V (The 

EMBO Journal), 1 7 5 1^<~S? (1 9 9 4¥), T'Dv—r-f 

1-4 7 y K'^x^y *%"7'T* y# (P roc. Natl. Acad. Sci. 
USA), 8 9t, 4 8 8 4^— (1 9 9 2#9] M LTldi£1-5o 2 5m 

mol/L tf^i^N, N' -fc** (a ^ ^/P* ^K) (PIPES) /K 
OH (pH 6. 8), lmmol/L aif-U^ y a— /Vf* (2-75 
f ;l/x-f/V) ESt (EGTA), 2mmol/L MgCl 2 , lmmol/L 
^ft!«W r— MDTT), lOO/i g/mL i)v/Af7;^^(BSA), 
5 jumo 1/L *9 V 9ttfi> (Paclitaxel), 2 5 ju g/L 

y (Tubul in) (1M h*<^vH>^4t, *^n^ffTL2 3 8), 
£^2 0 0 (imo 1 /L ME S G substrate (2—7 ^ / — 6 — p< /V 

fE-6 64 6), lU/mL 7°y ^ * Kafr** y 7— if (P u r i n 

e nucleo— side phosphorylase) (^E- U^r a- 7—Zf& 
— ^Xtt, o ^S#E- 6 6 4 6) KlE g 5SP^^p n p^Px.fcTO^^ 

m^ai-s, »*sjtsri3 or-? 3 o^ranifi-rso atp a 8 e m&oum t % 

5 3 6 0 nm©«H^W r- y (^ 7*-" 7*/V *|t, 

S p e c t r aMa x 3 4 0 PC 384 ) XMfe1rZ>o E g 5 ^TWHtS^* 

#^ET-C©!S3tSSr 10 0%, Eg 5##fcTS*&fb£fc###T^©ft3te&& 

±flBG>W»fc J; «K ft&m (I) ©Eg 5 #*lc«i-*ia*M 

ii3 Bg5sai^*H"*ia*w» (2) 

t h E g 5 K^yiei©witti[^t^^ h y- 
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(Biochemistry), 35^, 2365 ^-i? (1996 *£) LTllJSLfco t b Eg5 

^-t-Yt-H/ZZmt*??*^ K£#I^U 7ClffiBL21 (DE3) -^5Cfe& 
bfc 0 MWfcWkVf* 25^^* U OD^^ 0. 74 fcl&o «g 0. 5 mmol/L 

Eg5 O ATPase ^©8lj£tt:fcjR|>V'J!j? • "J^— (EMBO Journal), 13 % s 
751^—7 (1994¥h 7ns/— f-f y^X»tf-7*»1f •^-i/3^/V'T^7f f 5— • 
^7 • X ♦ *7 • if • fy K • 7 • *-7 • T/VJJ (Proc. 

Natl. Acad. Sci. USA), 89 4884 ^—7 (1992 *f) ]&&%K\sTMM\siZ, 
ft©2»^fflttfc. 25 mraol/L fcV^v^N, N' -If* (zc^^/V 
*^S© (PIPES) /K0H (pH6.8), 1 mmol/L a^W^P /Hf* (2-75 
; xf tvV) eg&& (EGTA), 2 mmol/L MgCl 2 , 1 mmol/L Y h- — 

)V (DTT), 5 Mmol/L /^y^-tr/V (Paclitaxel) , 167 Mg/mL ? -7lfi].?f 77^7 
5V (BSA), 41.7 Mg/mL fa-T*!) V (Tubulin) (1M b^/Vh^A:, 

TL238) , 333 n mol/L MESG substrate (2-75/-6-^/^7 P h-7 
- * ?VV7 y ^ !) tf-JM" K) (^^7-7n-7X*±,7J*in E-6646), 
1. 67 U/mL /!l ^^^t^K*^*!) 7-^ ( Purine nucleoside 
phosphorylase) (^-l^a. 7-7*n^& # * P 7~#-i§- E-6646) *5 1. 33 ju 
g/mL t h Eg5 ^««fii*^1flJ**^5»tt A SrfUlbfc. 25 

mmol/L tT^7^N, N' -t"^ (3:* (PIPES) /K0H (pH6.8), 

1 mmol/L xfi/y^ija- /Hf* (2-7^x^-7^) W&W. (EGTA), 2 
mmol/L MgCl 2> 1 mmol/L ^tt>W h— A> (DTT) , 5 /z mol/L V f^/V 

(Paclitaxel) &£Tf 2. 5 mmol/L ATP frfefllfifcSftSSfiS B £«bfc 0 A 
£96-7*/W:7V- Mc4H>*/^45 /zL-fo#&Lfc 0 *$JfcB&/Bvvr x ttlfcfc 
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hft £ tlfc^ A b ^^SJ^^P^ Lfc, mmRJ&l* 30^ 

T* 30 ^^JfebfCo ATPase ftfe<D?iW,b fc5 360 nm X<DVRytg.*7u- h ]) — 
(^l/^ra7^f^^li SpectraMax 340PC 384 ) TS'J^Lfc 0 Eg5 ££T, 

^^b^^#^TT-op^^^^ ioo% N E g 5 ^#&Ts &,mk&yd0ft&T<D*&yb 

ik&Vd 1 x 3 *5 j; 6 M»#6*J^ Eg5 © ATPase U ^<E> IC^g 

It 5 Mmol/L^T-C-foofc 0 

* 

^p^mji^^, Mz-timmteb*^ %m, -*v~y \- tua comm. 
& z om&m, satts&x-xT-A'b x (DRmfe&frk ?y±yyte £©Rrsw9& 

m^b^h^^m^om^m^^w^b^^x^Hm(Dmmmm-r^o 
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&j§-®m*s &*?im, atom t«L m«i-^t£ft0tt«t>L<ttm*« 

fc iftlP©«^, fifcAlAfcfctK lEIfcotO. 01- 

1000mg > &tl<H:0. 0 5~5 0 Omg<D^IST\ 1 B m^URIaHS 

#1-5. »HRrtS4*4r©*ftPS4©»^, SMftfcA-AS & 0 . 0 0 1- 

1 0 OOmg^JK B:0. 0 1~3 0 Omg£— 0— |e] & ^ LicEifc-S-l" 5 #\ 
270 MHz *fc|± 300 MHz X*M^ fifth <OVtb *) ^ £t/«&#^«fc oT 

5 £ t Sr^1- 0 
HjiFJl «fe£* l) 

##M 1 Tr^fetLS'fbS^ 1 a (300 mg, 0. 66 mmol) on^!?V(10 raL) 

te&#U Ottei^Lfc, r<^»m-^nni!£&#^(182mg, 1.06 mmol) 
Sr^D*., *©**©Sg^5l$raSl#Lfc. S^^7K(10 mL)£&£\ 
;U(25 mL)t?ttWb^ > ^Sfcteft^BfekSW* b V ?«M<J&ifc(10 mL), 

JES*Lfc8K M^2-7 P D/-?/-/V*5i07K (10: 1) (32 mL)*» 

feWfesMfcU #fe*L^*Sr«E^»«»1-«r fc-e, «Bfl2^fcl (265 mg, 
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85%) £#fc„ 

'H NMR (300 MHz, CDC1 3 ) 8 (ppm) : 1. 30 (s, 9H) , 1. 44 (s, 9H) , 2. 93 (s, 3H) , 4. 42 
(dd, J = 3. 3, 13.8 Hz, 1H), 4.71 (dd, J = 11. 1, 13. 8 Hz, 1H), 5.88 (dd, J = 
3.3, 11. 1 Hz, 1H), 7.10-7.12 (m, 2H), 7.36-7.42 (m, 3H), 8.21 (br s) 
AP-MS(m/z) : 493 (M*+Na) 
'MM 2 (ik&® 2) 
:##!J 2 TitfetlSflS-a^ 2 a (80 mg, 0. 17 mmol) jo <£ tfm - ? o 
(35 mg, 0. 21 mmol) £J3V\ M1MM 1 t UT^fa^^ 2 (74 mg, 89%) &# 

'H NMR (270 MHz, CD 3 0D) 5 (ppm) : 1.25 (s, 9H), 1.46 (s, 9H), 2.93 (s, 3H), 2.99 
(m, 1H), 3.12 (m, 1H), 3.23 (m, 1H), 3.53 (m, 1H), 7.13 (m, 2H), 7.30-7.43 
(m, 3H) AP-MS (m/z) : 483 (MM) 

■mm 3 (4t&® 3) 

■%M 6 V&bfoZik&W) 6 a (102 mg, 0. 190 mmol) *5 £ tfm - n PiigE^ 
f?(34. 3 mg, 0. 190 mmol) £rfflV\ HJ&#] 1 t LT^iE^-a^ 3 (67. 7 mg, 

64%) £#fc 0 

AP-MS (m/z) : 477 (M*+l) 
»!|4 ({b&to 4) 

##f!j8t?#f>tl-5^^8 a (27.0mg, 61.2 nmoDfc £tfm-* o oifi^ES 
(10.6mg, 61.2 mmol) &/Bl/\ HM^J 1 RiC L"tWE{b£*» 4 (20 mg, 85%) 

*H NMR (270 MHz, CDC1 3 ) 8 (ppm) : 1.04-1.13 (m, 3H), 1.27 (s, 9H), 1.38 (s, 9H), 
2.61-2.93 (m, 2H), 3.00-3.33 (m, 2H), 3.36-3.57 (m, 2H), 4. 01 & J; t£ 4. 05 (2 
Xd, J= 13.0Hz, 1H), 4.58fe<fct/4.60 (2Xd, J = 13. 0 Hz, 1H), 7.20-7.41 (m, 
5H), 7.95-8.00 (br s, 1H) 
AP-MS (m/z) : 528 Qt+1) 

mm 5 {fo&m 5) 
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##03 1 2 TffcbttSflrfHfc 12a ©*|gfe*£ (74. 8 mg, 0. 170 mmol) *3 i Tfm - 
? P PiB£J&#BK29. 3 mg, 0. 170 mmol) &/8V\ llfj 1 £ LT^fBfl^ 
#J 5 (36. 5 mg, 41%) fci?7*^ t LT#fc 0 

'HNMR (270 MHz, CDC1 3 ) 8 (ppm) : 1.30*5 itfl. 34 (2xs, 9H), 1. 4243 £1*1. 44 (2xs, 
9H), 1.44-1.46 (m, 1H), 1.69-1.75 (m, 1H), 2.83-3.06 (m, 2H), 3.09-3.27 (m, 
2H), 7.00-7.08 (m, 2H), 7.20-7.40 (m, 3H) 
AP-MS (m/z) : 421 (M*+l) 

mmm 6 6 > 

1 5 t&htl&it&ta 1 5 a Sr 4 m o 1 /L&«^-g|^:*fvM$Jj£ 
t*lt5 £ 1 1 J: 0 #S>*l3{b£4fe 15a ^>tt|fett(30 mg, 0. 056 mmol) im- 
^OPig^&#^(12 mg, 0.068 mmol)£fliV\ b HUtt- LTSSlBffcg^ 

6 (10 mg, 34%) £#fc 0 

J H NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1.29 (s, 9H), 1.31 (s, 9H), 1.80 (m, 2H), 2.23 
(t, J = 7.2 Hz, 2H), 2.26 (s, 6H), 2.35 (t, J = 6. 8 Hz, 2H), 2.54 (m, 1H), 
3.14-3.35 (m, 2H), 3.82 (m, 1H), 6.68 (br t, 1H), 7.19-7.40 (m, 5H), 8.08 (br, 
1H) 

AP-MS (m/z) : 520 (T+l) 

UTommt 1-15 -VftbtlZib&to 1 a ~ 1 5 a <DWm.*m 3&Kif?t 0 
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jaz. FT 


R 2 


R 3 


R" 


1 


1 a 


000(0x13)8 


000(0X13)8 


Oxi2iN XIDO2OX13 


o 


^ a 


0O0(0xi8)3 


000(0X13)3 


(Oxi2)2iN xio020xis 


n 
O 


o a 


000(0X13)3 


000(0X13)3 


(0X12)20000X13 


4 


4 a 


COC(OH3)3 


COC(OH3)3 


(0x12)20x120x1 


5 


o a 


COC(Cil3)3 


UOC(Uxis)8 


/fiTT \ nun 

(Oxi2)20xlO 


b 


o a 


000(0X13)3 


0O0(0xi3)3 


(OJl2)8iN (Oxl20xl3)2 


7 
f 


f a 


OUO(Oxl3^3 


V^Uw^\-/Xl3/3 


V-/X12XN Xluv/20X1— OX12 


8 


8 a 


COC(CH 3 )3 


C0C(CHs)s 


CH2NHS02(CH 2 )2NHCH2CH3 


9 


9 a 


C0C(CHs)3 


C0C(CH3)s 


(CHzJsCOOCHa 


1 0 


10a 


COC(CH 8 )8 


COC(CH 8 ) 8 


(CH2) 3 COOH 


1 1 


11a 


COC(CH 8 ) 3 


C0C(CH3)s 


(CH2) 8 NHCOOC(CH3) 8 


1 2 


12a 


COC(CH 8 ) 8 


COC(CH 8 ) 8 


(CH2) 2 CH2NH 2 


1 3 


13a 


COC(CH 8 ) 8 


COC(CH 8 ) 8 


(CH2)2NHCOOC(CH 8 ) 3 


14 


14a 


COC(CH 3 ) 8 


COC(CH3)3 


CH2CH2NH2 


1 5 


15a 


COC(CH3) 8 


C0C(CHs) 8 


CH2CH2NHCO(CH2)3N(CHs)2 
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l . Uk&Bo la) 

Igi 

2-T^yT±hy^yymm^.(6.lO g, 35.5 mmol) noy*:/ (60 mL) 

U h V x-^frT 5 y (7. 56 g, 74. 9 mmol) %M jfcfc. - OfflR* 0 'Cfc^ 
£PU ^^/P*=;^n!J K(2.84mL, 36. 5 mmol) fflU£-?5#mU 

9vW*/MwK7' * y ) r-fe h y s / ^(4. 58 g, 57%) £^fc 0 



±|BT?#btbfc2- (y ^/WVVtfwVT ^ y ) 7th7x;y(4.58 g, 20.2 
mmol) * %/W*i? K (1. 84 g, 20. 2 mmol) ^ y — M30 mL) K&ft L7c 0 

t©»«WI«(0.1 mL)^*, iST'l 5 B£K» L < US:„ KJ&mKLMO 

/v-ei!fc$£Lfc& N ft*ftur N 2- (^f/u7^*=/v7 5 y) T-feb7^y^=^ 

^-fe S io;W^/y (3. 08 g, 51%) £#fc 0 



^^^(1.31 g, 4. 36 mmoD&S^PPy *>-(5.0 mL)fc*#U fcVSp^/i^p 
y K(2.10g, 17.4 mmol), try 5?^ (1. 38 g. 17.4 mmol) Srj&IJx., gire5l$W$ 

(98x^/ n y= 1 / 2 ) ICttI U SfB-fb-a* 1 

a (1. 81 g, 91%) &#fc„ 

l HNMR (270 MHz, CDC1 3 ) 5 (ppm) : 1.30 (s, 9H), 1.36 (s, 9H), 2.97 (s, 3H), 3.98 
(dd, J = 5. 3, 13.8 Hz, 1H), 4.64 (dd, J = 8. 5, 13.8 Hz, 1H), 5.10 (br dd, J 



Ig2 



HL^S 3 
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= 5. 3, 8. 5 Hz, 1H) , 7. 25-7. 39 (m, 5H) , 7. 93 (br s, 1H) 
AP-MS (m/z) : 453 (MM) 
#Mt#i|2 (ft&m 2 a) 

^^y^yj^ K(0.476g, 5. 00 mmol) £N, N— 5?* TvVoM'A 7 $ K(10 
mL) KWffl U 60 %7^miti- h V P A (0. 275 g, 5. 00 ramol) ^Px., tK^TT* 2 
0 ftmUW tfCe RfcMfc fc°^-7 a / 1/ (843 mg, 5. 00 mol) fcjbllx.* 

^ — (^nn*M/^y-;v=2 0/ lMcTiMU 3- (^^;^7^=;v 
T ^ J ) t°^-7 x. J > (240 mg, 21%) <H#fc 0 

1 (DIM 2 £ lHai- LT, ±fBTi#b*Lfc 3 - (^ 9vV*/V*~/V7 5 7 ) 
:7°n W ^(388 mg, 1.71 mmol)*5 X Wf-tt 5 #/W^v> F(156 mg, 1.71 

mmol)^f>, 3- (7^-/V^7V^^;VT$ /) 7"p 7 ^=^-fe $ %/W< 

y'V(219 mg, 45%)£#fc 0 
X©3 

i ©ii 3 1 mnfc br, ±|B-e#btifc 3 - (7 ^/WVl^-^T ^ y ) 

\?ir7=.J ^=^-fe^^7/W^y*y(200 mg, 0.696 mmolh fcV?p^/l^D!) 
K (342 M L, 2. 78 mmol) & J; t° y ^ (219 ju L, 2. 78 mmol) k , ^E-fb^t) 2 a 
(218 mg, 86%) *mc a 

l K NMR (300 MHz, CDC1 3 ) 8 (ppm) : 1. 30 (s, 9H) , 1. 34 (s, 9H) , 2. 56-2. 65 (m, 1H) , 
2.94 (s, 3H), 3.21-3.44 (m, 2H), 3.58-3.70 (m, 1H), 4.45 (br s, 1H), 7.28-7.37 
(m, 5H), 7.97 (br s, 1H) 
AP-MS (m/z) : 467 (MM) 
#%^3 3 a) 
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■ 

tt-t ? * A"**J K (3. 86 g, 42. 3 mmol) & * 9 J —A' (50 mL) IC^fi? Ufc 0 ^<D 
^tC3-*/V5j?^ h^ri^^o t°^-7 3iy y(8. 13 g, 42.3 mool) £ J: tfjfttttt 
(1.00 mL, 12.0 mmol) £*Px., IfiTIl ll*MJf#Ufc. flfffl LfcBftSritBlU 

y*yy=^-fe$;*7/w^yV(10.6 g, 94%)£#fc 0 

(7. 76 g, 29. 2 mmol) fcS?* n n ^ * V (40 mL) fc*»Lfc„ iO^flCt 1 JJ W 
(11.3mL, 140 mmol) &£tffcV^n ^/l^n <j K (14.4 mL, 117 mmol) ^Px., M 

y :/o tVV^— x;K50 mL) £#Px., mttfr 1 B^SI^ Uiti® Lfc„ «Lfc 
*lr*«r$M yyalf;Vx-f/Vt^Lfcl ftjftLTx ^fE^fe 3 a (9. 70 g, 
77%) £r#fc 0 

*H NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1. 29 (s, 9H) , 1. 32 (s, 9H) , 2. 37 (m, 1H) , 2. 67 
(m, 1H), 2.79 (m, 1H), 3.42 (m, 1H), 3.70 (s, 3H), 7.22-7.40 (ra, 5H), 7.89 
(br s, 1H) 

#%W4 4 a) 

###| 3 3 a (1. 50 g, 3. 46 mmol) h V t Kn 7 y (10 

mL) fcjgtf Lfc. - <0^£ 0 °C(c^ Lfc&, i?>f y ^A-T A* ^!>AkK!) 
0. 9 3mo 1/L^f*>^^(12.5 mL, 11.6 mmoDSriP^ 2. 5BfF H 1«U 
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/V= 9 / 1 ) KlTSfi U TOfc£4fc 4 a (1. 49 g, 100%) £r#fc 0 
AP-MS (m/z) : 404 (tT-1) 
##09 5 5a) 

4 -C# hfltc\^m 4 a (1. 00 g, 2. 47 mmol) n n ^ * y (50 mL) 

imMhfCo ^©iiC^c^l: 1 !) v>=!7i»(2.94 g, 7. 81 mmol) ^P^, ^ 

^ !) # ^/l"* 7A^DVF^77^ (^^f-^/ft 86^^/1/= 4/1') foXWM 
Ls Um^m5 a (517 mg, 52%)£#fc 0 
6 tffc^ft 6a) 

±1BX*# tlfcjb^ 5 a (66. 5 mg, 0. 165 mmol) £ 1 , 2-^Pnx^y(5 
mL)}C*g$?bfc 0 rO^t^W (0.0587 mL, 1.03 mmol) N )V7 r/(0. 0886 

mL, 0.855 mmol) 43 it/ h !) Tir h ^TkSHb* !7t(f h J) 17 A (175 mg, 0.824 
mmoD^MfMP*, ^t-C12H^m^Lfc 0 KJ&^&fP^Tkfii^ h V V ^tK 

»(30mL)^p^ N @^^f-;vcat±iufc: e ^wm*mm\ti- Y V V &jm$L 

-egfe^Lfcms mMWtfhV !7AT«IU ^^£EW*L^o M^^H 
i^nv^77^(^pp zfc/Kk/;* ^ y — fr/m? >^-TtK= 

100/10/1) (CTiif M U ^IB'fb-a-^ 6 a (47. 4 mg, 62%) £#fc 0 
AP-MS (m/z) : 461 (M*+l) 
#Mffl|7 (ftS^ 7 a) 

2-T^/Tirh7o: / V^Md. 00 g, 5. 85 mmol) *W n u / ? V (50 mL) 
U h y 3i^/W7 ^ V (2. 50 mL, 17. 9 mmol) &AP X., ^2&T* 1 0 U 
fc o &/»£0r(C&£pLfc^ ^oi^^M^a!) K(0.92 mL, 8.80 
mmoD^Pt, Wtl 5#ffOT$Lfc 0 M-2mo 1 /L^^P^, ^ 
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S^iffiK&aqfcTteft'fbU 2- (tf=/v*/Mwu7$y) r-fe h^^y y(o.42 

g, 3290£#fc o 

±|3-e#fetbfc2- (if^;^^^;wT$y) T-feh7=/y(o.32 g, 1.42 

mmol) f-^-fe 5 #/W<S> KttRtt(0. 27 g, 2. 13 mmol) # / -/W(20 mL) 
ft? Lfco ^ Ctt;» ( 2 JflD iiT? 3 f$i?a8l# bfc, RfciftS:** U 

y=i/DMIu 2- (tr-/v*/w*=/vr$y) 7th7x;y=ft 

•fe^#/w*;/y(o.25 g, 58K)Sr#fc. 

/•^/^(O. 25 g, 0. 83 mmol) fcTi? h ^ (10 mL) fcig&U t° ]) ^>(0. 34 mL, 4. 17 
mmol) , tV< n^n!) F (0. 31 mL, 2. 50 mmol) SrJPx., ^fiT? 30 Lfc„ 
KlS^fciS7kftfife(0.16inL, 1.66 mmol) SriP^ $ bfc^&T? 3 0 W#Lfc D K 

f&ttfc*ttu mmmm^^t 2 mo 1 /LiaitJiimKtfc. #8m& 

f-^= 1 / 1 ) T**jtfS[ U aUB^b-a^J 7 a (0. 10 g, 26%) £#fc 0 

J H NMR (300 MHz, CDC1 3 ) 6 (ppm) : 1. 29 (s, 9H) , 1. 33 (s, 9H) , 3. 85 (dd, J = 13. 5, 

4. 8 Hz, 1H) , 4. 49 (dd, J = 13. 5, 8. 1 Hz, 1H) , 5. 29 (br s, 1H) , 5. 93 (br d, 

J = 9. 9 Hz, 1H), 6. 27 (br d, J = 16. 5 Hz, 1H), 6. 53 (br dd, J = 16. 4, 9. 6 Hz, 

1H), 7.27-7.34 (m, 5H), 8.06 (br s, 1H) 

AP-MS (m/z) : 466 Of) 

#%0B8 ift&m 8 a) 

7 X*'&btltcfc&Vo 7 a (0. 05 g, 0. 11 mmol) h = h U /U(3 mL) It 
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tm U 7 0 5 "Sfcfm (0. 10 mL) *M 8 0 t^T* 2 B#^tft# Ufc„ 

/^^y-/V=10/l)T«t, ^ia^fe8 a (0.01 g, 26%)£#fc 0 
*H NMR (300 MHz, CDC1 3 ) 5 (ppm) : 1. 18 (m, 3H) , 1. 28 (s, 9H) , 1. 34 (s, 9H) , 2. 63 
(quin, J = 7. 0 Hz, 2H), 2. 73 (br q, J = 6. 3 Hz, 1H), 2. 84 (br q, J = 6. 2 Hz, 
1H), 3. 18 (br t, J = 6. 6 Hz, 2H), 4. 02 (d, J = 13. 2 Hz, 1H), 4. 58 (d, J = 13. 2 
Hz, 1H), 5.85 (br s, 1H), 7.27-7.35 (m, 5H), 8.02 (br s, 1H) 
AP-MS (m/z) : 512 (MM) 
##011 9 9 a ) 

Igl 

###!J 1 Olg 2 tmUlZLXs b ^-i/^f-xi 7i JV (0.588 g, 

2.85 mmol)*5 <fc Xt^tt 5. % /W<i? K (0.260 g, 2. 85 mmol) h ^ 4-#/M^h 

3- o7x;y=w^ ;w< y v (o. 700 g , 88%) £#fo„ 

1^2 

1 (Dig 3 t mMfc UT, ±|BTi#btbfc 4 h dri/y^n 7 ^ 

/y=^-fer5^ / W^y^ tV^/l^D y K (0.549 mL, 4. 45 mmol) *3 J; fcT 
y (0.431 mL, 5.34 mmol)^fe s fifB-ffrg*^) 9 a (318 mg, 64%) £#fc„ 
*H NMR (300 MHz, CDC1 3 ) 8 (ppm) : 1.29 (s, 9H), 1. 32 (s, 9H), 1.51-1.60 (m, 1H), 
2.10-2.30 (m, 2H), 2.44 (m, 2H), 3.03-3.17 (m, 1H), 3.68 (s, 3H), 7.20-7.36 
(m, 5H), 7.95 (br s, 1H) 

1 0 10a) 
■fcmcf b V <? A (2. 68 g, 66. 9 mmol) £tK (2 mL) U & WC* 1 , 4~P 

**U-V(4 mL)*Mz-X8tWL. $b»%f!l9T'#b^fc:^^9 a (9.65 g, 
22.3 mmol) ^P^Lfdo 5 P#P^i&T*KJ&Lfc^ 1 m o 1 /L^(20 mL)*3iU? 
7k(30 mQZM^ TOLfce^f B ^«Ufc 0 #kftfc6&^ffi£7k£b^ 

4 V7u V fr^-*? ;vx-$bW Ltc'&, UBifr&U mUih^ 1 0 a (9. 18 g, 95%) 



«-o 
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'H NMR (270 MHz, CDC1 3 ) 6 (ppm) 1. 29 (s, 9H) , 1. 32 (s, 9H) , 1. 65-1. 75 (m, 1H) , 

2.10-2.35 (m, 2H), 2.50 (m, 2H), 3.10-3.20 (m, 1H), 7.23-7.35 (m, 6H), 7.92 
(br s, 1H) 

■mt 1 1 ut&b 1 1 a ) 

1 0 X^h^tdt^ 1 0 a (4. 44 g, 10. 2 mmol) ?:tert-^;- 
/K100 mL) fc&MU 8 O^C^MUfco ^<D^(C h ]} ^/PT 5 ^(1. 4 • mL, 
10. 2 mmol), T zn^/l>fcX7fr ]} ;U(2. 2 mL, 10. 2 mmol) ^iP^., l*l?BJt"C 
9B#W#Ufc 0 iETSlL^ 7K(100mL)^Px., B»a^(300 mL) t?j*m L 
fc Q tii^l&fBlftt b !J 1>AtK^(50 mL)Tifc&U 4ffi7W«-t- h U •> At* 

3rfy/^i^=3/l)l:tiSl, ^IB^fb-a-^Jl 1 a (1.91 g, 3.78 mmol) 

NMR (270 MHz, CDC1 3 ) 8 (ppm) : 1.29 (s, 9H), 1.31 (s, 9H), 1.45 (s, 9H), 
1.47-1.54 (m, 1H), 1.91-2.04 (m, 1H), 2.17-2.31 (m, 1H), 3.07-3.34 (m, 3H), 
4.57-4.69 (m, 1H), 7.19-7.38 (m, 5H), 7.89 (s, 1H) 
AP-MS (m/z) : 505 (Nf+1) 

2 {fc&m 12 a) 

1 1 "&&t>ftitfc&fo 1 1 a (1. 91 g, 3. 78 mmol) £ 4 m o 1 /L^ffcTk 
if- * * J (50 mL) \Z.mffi U £MX* 3 O Lfc 0 «£MJ±W4; 

U ^IB-fb^ 1 2 a (1. 43 g, 3. 24 mmol) LT#fc 0 
'HNMR (270 MHz, CDC1 3 ) 8 (ppm): 1.27 (s, 9H), 1.31 (s, 9H), 1.68-1.86 (m, 1H)-, 
1.05-2.22 (m, 1H), 2.41-2.55 (m, 1H), 2.98-3.11 (m, 2H), 3.21-3.36 (m, 1H), 
7.17-7.35 (m, 3H), 7.39-7.46 (m, 2H), 8.02 (s, 1H), 8.33-8.50 (m, 3H) 
AP-MS (m/z) : 405 (MM) 

1 3 ofb-a-ti 1 3 a ) 

Xgl 

N- t e r t-:/V^;?7/U/}?^/l'-0-T 7-^(14. 82 g, 78.32 mmol), 7 
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*=^ny|fe(ii.46g, 94. 00 mmol) , ffifc^yWA. (I I) (1.05g, 4. 68 mmol) 
&J;0h y 7ai=/W^N^7^y(2.88g, 11.0 mmol) Stx h7t K u 7 y ^ (300 mL) 
l-^fl? U tK (3. 52 mL, 196 mmol) *5«fctf h y ^ ^M^tK^ (23. 8 mL, 117 mmol) 

/Kfryi^nv h^77^-(^^f-^/M^^V=9/l)(CX)f||SL > 3- 
( t e r t -~? h^^/^^T ^ J ) 7°n t"^7 ^7^(9. 59 g, 49%) £#;fc 0 

±mx*'&btltc3- (t e r t -7* s^^T \ y ) 7"n t°^7 ^ V ^ 

(9.59 g, 38.5 mmol)£^/-/Kl00 mL) *5 £ tf* (25 nL)©jS£t8jKfc:i&fl¥U 
^tf-fc $ #/W<i? Kill(7. 36 g, 57. 7 mmol) ^Px., 4 O tlT? 3 M» Lfc 
$ b£> ^-fe ^ %;W<i> Kjfififeg(3. 51 g, 27. 5 mmol) £ST? 4 

EE«*Lfc„ nn**y (200 mL)»#|U Ot^f V i?ls(10. 2 mL, 

126 mmol) jo £U<fcV^n^/V7 n y F(12. 9 mL, 105 mmol) SrJpfc* ^fi"C 1 9 H#W 
*f#Lfc 0 0°C"Ct°y ^^(10.2 mL, 126 mmol) & «fc tV? n ^ /l^ n y 

K(12.9 mL, 105 mmoD^Px., M.t?2 3H#F^#L7c^ 7K^P^> 7 an* 

/vATfttW bfc„ *r«Ui& lmol /L&Sfe, b y 7 -McfcifclS J: 

TWRtSHb-*- h y 7 A7k^-eji»^ufc^ > v y 7at?$£$su ® 

£ 0 s »!B{b£4& 1 3 a (9. 28 g, 90%) 
AP-MS (m/z) : 491 (MM) 

1 4 14a) 

1 3 "0# b Jh/fcfb^fc 1 3 a (6. 00 g, 12. 2 mmol) ^OP^^y(30 
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l/-> 3 ynri:ia^ -fb-^tl 1 4 a (4. 49 g, 94%) £r#fc D 

'HNMR (270 MHz, CDC1 3 ) 8 (ppm) : 1.29 (s, 9H), 1.31 (s, 9H), 2.43 (m, 1H), 2.82 

(m, 1H), 3.12-3.43 (m, 2H), 7.17-7.46 (m, 5H) 

AP-MS (m/z) : 391(M+l) + 

1 5 (fc&m 15a) 
N, N-v=^^-y-T$y@S^4IM (0.858 g, 5. 12 mmolh 1-tKa 
*i/'<y*/V})7'/— )V> 1 Tkf P#l (0. 823 g, 5. 37 mmol) *5 it* 1- [3- 
?-A>7 % J ) tVV] - 3 -*&fl*Hfri&*M % K (0. 715 mL, 4. 67 mmol) &rN 
, N-^^f;V*;UA7$ K(40 mLH^fifU oX:x* 1 5 

$1 1 4 tr^btbfcfb-a-tl 1 4 a (1. 00 g, 2. 56 mmol) £An;t N tit 1 5 . 5 'R$W 

« 

, w^EE^*Lfco nmzmwL^frfrbww&u mmit^i 5 a (0.980 

g, 98%)£#fc 0 

AP-MS (m/z) : 504 (if+l) 

flgn y\&m i) 

2 8 6.8 g*3,J:U^ft£f»tt&6 0 g Srjft^U -HlCt Kndf-^n t°/Hr;Vn 

itumis^tSc mfc^xry ^ikw^i. 2 

gSr*P^.T«B^U t8mm(Dtt^^fcm (aftjcttfilRT- 1 5 SI) -?*T$e 
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2 0 mg 
14 3.4 mg 

3 0 m g 
6 m g 
0.6 me 



2 0 0 mg 

mztmnm, mm, &mm, bt«* mm. ttmttz), nmm, >bm*. &m 
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3& (D ® 



1 . -tfSSS ( I ) 



R 3 

\ 



R V VV ,R1 



R2 



(I) 



T/v^^/K git t< fi#g^(Di/^ P7;^/K git L< n#m&<DT V - 



©jltT/V'^^/K git L< BgHH*®^ B7/^;K tftfcL< &#g&<D 



:> -C (=W) R 6 Wte 



g&t b< te#g&£>M7VK>-=/K g&t L< tt^g&^MTA-^/K 
it L< &^gi&<D^ nT/V^r/K git L< te^giOT U ~/K git L< 



7Kmm^, lit l< tt»«7;K;K git L< te^giOf&jgfcTVi^ 
=/K ii , f)L<lt»©ili7;^-;K git b< te^giOv':? o7;^ 



/K git U< &#gicD7 U -A-£fc&git U< «:#gi<D 



a\ * fc & r 7 1 r 8 # mm-r z t-mott^K 

S&J&fifeT*), —OR 9 R 9 «itL<{*#gi<^«7/^/K 
t L< ll»«7/^=/K git b< f*#gi0{£;j&77w*=/K g 

it L < te#gi<7»^ n 7/l"*7K git L< te#gi<7)7 JJ -;V£fcteHit 



L < te^giO 



■CfcS) — NR 1 l R 1 2 R xl :fc±tfR l£ «:|^--*fcW:SfcoT, 
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/v, g&fc t < tt^or y -/k W&h b< te#g&<o^?|tatg;£fcte- c o 

R 1 3 [SfcifU R 1 3 tezkSf j®^ g&t>L<te#g&Oig;i&7/l^/K g&kb.< 
te#e&0{£$77i^-/K g&t t< tt^g&tfM&i&TVl^^/K g&t L< li 
^g&cDv^ n g&t> b < fi^gm^T y — /K 1SJfet> IX fi#g&<D 

-NR 7A R 8A R 7A *5«};tfR 8A ^ ^mitflBcD R 7 *5 «t TJt 

R^I^T'fcSK -OR 9A (*W>> R 9A «MIB(OR 9 i:|^ST*fc5) £fcte-S 
R 10A R 10A fi|trlBOR 9 i;^-e$>5) Sr*f3 *fctt-S0 2 

R 1 4 (5£(K R 14 telltIBOR 9 £imT*fc5) Sr*1-*\ *fcttR l £R 2 yiS»«1- 

#g&<z>T y -/vsfctie&fc ix ri^fajftossssissrSi-dN £fcteR 4 i 

R'^-Hfl^ot- (CR 15A R 15B ) ml -Q- (CR 15C R 15D ) m2 - {5S# N 

1 *5<£ Tj?m 2 iii-tfcfiiftot 0 ~ 4 OSftfrXttf* mltm2 ttPI^K: 0 
t\*t£b-?s R 15 \ R 15 \ R lsc *5J:T^R 15D ^III-^fcfiM^o-C, *3tIISBs 

AD^y, g&t>L<tt#11ife©Wr/i'*/K -OR 16 [5£*K R 16 te7k^H 

g&k ix n#m&<Di&mT^*/K g&*> ix ft»©®»7/^-/v, 

g&k IX tmW&<OfflBlcTA'*~A'. tljitl<lt*IKft<0^o7/^;K g 
& 1 blX«g&tf)Ty-/K g&fcL<te#g&Olf^l£s -CONR 7B 
R 8B (5*# % R 7B :fcJ;tfR 8B te x Ztl^tlffim<DR 7 &£X$R B bmmX*h%), 
-S0 2 NR 7C R 8C (5£<K R 7C *5<tt> > R 8C f4 ; ett ; e^MIE^R 7 *3J:^R 8 i:l^ 
ITCfcS) £fcte-COR 17 (5*#, R 17 I4**H^ «fet> IX 
I7/V^/K TOK tt#g&04£j&T/V^/K g&fc IX tt*«ft©<fiRT 
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*fcttg&fcb<tt0ftl&©8&S££3H-) — NR 18 R 19 [Stf, 

R 18 fcj;T^R 19 ttlIl-^fcfim*o-C, TkSfJ^ g&*>L<fi#g&©l£i&T 

/v*r/K g&k L< te#g&©{g;i&7/v^=/K g&t> L< te^E&^iSi&T/v* 



-COR 20 (5£<K R^teTMSfD^ g&t>L< 



or y g&& u < »#g&© 



^IttK te#g&©7 y -)Vir^y. 7 5 / > 



#g&©7 y -/VT 5 / £fcf*-S0 2 R 21 (5£f, R 21 fiMIBcDR 8 ^ 

-C0 2 R 22 (5£*\ R 22 ttllul2©R 17 <tPiiT*fc5) &fcW:R 15A <b 



R 15C *3j;l5R 15D fi ; e^m-i^^^o-C^^^UX% M SricU R 3 
f4**JS-?*fctt-C (=W A ) R 6A (sSfu w A *5J:t^R 6A {^ixmMIBOW 

*5i^R 6 tP^fe5) Wi"o fcfcU R l #jMt R 2 *5£t*R 3 #7-l?3VK 
btffc R 5 # 7 s -/v-Cfc 5 £ N R 4 J; *7V-CttfcV*> 7?SE * ft 

2 . R 4 ^g&*> L< te^g^&i^/^/K gjjlt) U< fi#gjfe©(£»7/w 



3ft© n T;v*;v s g&% L < tt#g&©l& 
©T y -/v-efc S fl\ * fcftR 4 t R 5 #-*&tcfco T 



- (CR 16A R l6B ) ml -Q- (CR 16C R 15D ) m2 - R 16 \ R 1 ^ 

R 16C \ R 161 \ ml, m 2 *3 i tJ^Q S^^iE t Plitfc 5) Sr^tlt*© 
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3 . R 6 #g&fc b < ffi&h t < 1^110117^ 

(O^S^^ Kit** 

5. R 5 ^tt^t>U<^fi^7^^;^fc«e^t>U< tt^HJftO^^/v 
- (CR. 1BA R 15B ) ml -Q- (CR 1BC R 1BD ) m2 - (5£<K R 15i \ R 15B > 

R 1 5C > R 15E \ ml, m2^sJ;t^Qtt^riv?til8IBiPSl*C*)5) ££-t-f&#0> 

9. R^R^-ft^&oT- (CH 2 ) ml -Q- (CH 2 ) m2 - (jW* ml, 
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ryy v- i KM^^fc^^^a^fcfF^^tL^ito 

13. R 2 ^-C (=W) R 6 (aStf, W*5£tfR 6 tt:, ^ft^tlmUt mmX'h 

nr/^^T*fc^if*^ia^i sto^o^t^T)/ y y- i -^v'KfPH 

ft: £ fc te^ <DM^W ^fp£ £ ixS J£o 

1 5. R 6 «^TyW^T^5W^O|5il^l S^IEioO^T^Tyy V- 1 

1 6 . W^^^-^fc^lf^tDlSH^ 13-1 5T%(D\,^TtlfcWM<D^Ti?T 

1 8. r 3 ^-c (=w a ) r 6a w a ^xur 6a \x ztiztifftmtmm 

t-&5) -e&5if^<D|5ig^i~i r^^T^^Mof-T^ryy 1 - 

2 0. R 6A ^{gar;w=ar/vT*fc^lf*<Z)|Qffl^i 8^|S^^Ti?ryy V- 
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2 1 . W A «^Jg^-T*&5ft*©®H^ 1 8~2 O^V^^fcfBftO^T 

2 2. it^lSiafi? l ~ 2 l^v^fri^cfB^o^T^ryy 
2 3. ff*oiKis^i~2 l^ov^Tti^tisic^T^T^y y- 1 

(Eg 5) PIS#J 0 

2 5. ff#<Df£afg 1 ~ 2 lJlOV^^KllBilOf-T^T'/yy-l-**^ 

2 6 . ss#<&*5ffl& i~2 l^ov^ti^icia^o^T^Ty v y- 1 -a-*^ 

2 7 . N0W#^-y^E g 5 PtW#J©$^fc&£>it*:<^ffl^ 1 ~ 2 1 if OVN-f 
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